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ABSTRACT
Fluvicola nengeta is a passerine bird of the Tyrannidae family, which usually lives in areas near watercourses, such as
rivers or lakes. This bird is quite common in northeastern Brazil but is expanding towards the south of the country and to
other countries in South America. This study aimed to observe the population abundance of F. nengeta over two periods.
For the collection of data on the species abundance in the years 2008/2009 and 2014/2015, we delimited 10 sampling points
in the Sabiá Park (Uberlândia, MG). We performed monthly calculations of the Index of Point Abundance (IPA) for each
assessed period and carried out measurements of the Frequency of Occurrence (FO) at each point sampled in each period.
The sampling points were classified according to their environmental quality. There was a difference in the monthly IPA
between the periods, which were higher in the 2014/2015 period. The FO per sampling point did not differ between the two
periods analyzed. There was no relationship between the FO per point and the environmental quality of each point in any
of the periods analyzed. There was no difference in the monthly IPA between the dry and rainy season in any of the
periods analyzed. The constant conversion of natural habitats in to anthropized areas, along with the behavioral
characteristics of F. nengeta, can be favoring the growth and expansion of its populations in this region.
Keywords: birds; geographic expansion; population fluctuation.
INTRODUCTION
The Masked Water-tyrant, Fluvicola nengeta
(Linnaeus 1766), is an insectivorous passerine bird of
the Tyrannidae family measuring about 15 cm in length.
It exhibits striking colors, with a white head accented
by a black band similar to a mask, and a gray back and
its plumage does not present sexual dimorphism (Sick
2001).This species can be found in many environments,
such as swamps, muddy puddles, creeping vegetation,
open landscapes, and also in urban areas (Sick 2001,
Straube et al. 2007, Silva-Junior & Melo 2009). 
This bird occurs in eastern Brazil, mostly in the
northeastern region. Nevertheless, since the 1950 is it
has been in constant expansion towards the south (Willis
1991), having already reached the south-central part
of the country, being currently found in Paraná and
Mato Grosso do Sul states (Straube et al. 2007).
Furthermore, it is reaching other countries in South
America, particularly Argentina and Paraguay (Klavins
& Bodrati 2007). Recently, there are records of its
presence in the northern of Tocantins state, Amazon
region (Dornas & Pinheiro 2011, Benites et al. 2013).
Deforestation is considered the primary cause of this
expansion (Willis 1991, Quintas-Filho et al. 2011),
leading to its occurrence in both natural and anthropized
areas (Alvarenga 1990, Willis 1991, Pacheco & Simon
1995, Gabriel & Pizo 2005, Straube et al. 2007).
The presence of F. nengeta in southeastern
Brazil can be considered an expansion of its geographic
distribution. Such aggrandizement occurs when species
coming from another region settle down in environments
different from their areas of origin. Upon settling down
in these new areas, species can cause an imbalance in
these ecosystems and affect many biological processes
due to competition for habitat, food, and other factors
necessary for their survival. In most extreme cases,
the environmental imbalance may drive local native
species to extinction (Pivello 2011). 
This species can be considered to be a
bioindicator of the low quality of aquatic and terrestrial
environments since it frequently occurs associated with
degraded environments (Silva-Junior & Melo 2006).
Moreover, its presence in anthropized areas displays a
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scenario of varied levels of degradation of the natural
environment (Pacheco & Simon1995). 
Due to urbanization, a significant portion of the
species population is now restricted to legally protected
parks and areas. Immersed in inhospitable scenarios,
these sites become the last strongholds that gather
characteristics closer to the natural habitats (Franchin
& Marçal-Junior 2004, Fontana 2005, Schereret al.
2005, Chace & Walsh 2006, Lopes & Anjos 2006).
Many birds seek urban parks not only for shelter but
also for food and nesting places (Scherer et al.
2005, Valadão et al. 2006a,b). Some authors consider
that parks and public green spaces, which are
traditionally part of the urban vegetation, provide healthy
habitats for birds. However, they emphasize that these
environments do not meet the natural conditions to
furnish shelter for birds under extreme weather
conditions (Sander & Voss 1982, Gilbert 1989, Argel-
de-Oliveira 1995, Efe et al. 2001).
The knowledge and evaluation of the population
of F. nengeta, whose occurrence and geographic
expansion in the region have been registered over the
years in an urban park, is paramount to acquire
information on the settlement and status of this species.
Thus, the objective of this study was to analyze the
population abundance of F. nengeta in an urban park
between 2008/2009 and 2014/2015 periods and test
the hypothesis that this is a species tolerant to
anthropogenic stress, whose abundance in the study
area has increased over the years. 
MATERIAL ANDMETHODS
Study area
The study took place in the Sabiá Municipal Park
(48°14’02" O, 18°54’52" S), located in the eastern
sector of the city of Uberlândia, Minas Gerais state,
Brazil. The park has an area of 185 ha, 35ha of which
are remnants of native vegetation (Guilherme et al.
1998). It is provided with a hydrographic watershed
consisting of three springs, which supply seven dams
that form a large lake. Also, it has an artificial beach
open to the public (PMU). The climate is Aw (Köppen
1931) with a marked seasonality, i.e., dry winter (April-
September) and rainy (October-March) summer, with
average temperatures ranging from 19ºC to 27ºC and
average rainfall of 1500 mm/year (Silva & Ribeiro
2004).
Sampling points
We conducted the observations and data
collection in ten points throughout the park, which were
georeferenced using GPS and located at least 300
meters apart from each other. The points were
determined based on the occurrence of records of F.
nengeta and are associated with aquatic environments,
where  individuals are more likely to be found, due to
their nesting habits, foraging, and protection techniques
(Sick 2001, Silva–Junior & Melo 2009). These points
are numbered from 1 to 10.
Characterization of the environmental quality of
the sampling points
Each point was characterized based on eight
macroscopic parameters, which scored and reflected
the level of degradation (Table 1). Each parameter
was scored from 1 (best) to 3 (worst), which together
indicates the degree of distress and degradation of each
point. Thus, the higher the score, the worse the
environmental quality of a point (adapted from
Rodrigues & Castro 2008).The surrounding vegetation
was classified according with the predominance of
grass, herbaceous or shrubby in the site that influence
directly in the foraging behavior of F. nengeta.
Data collection
To estimate species abundance, we utilized the
sample point counting method (Simons et al. 2007).
This method consists of recording the frequency of
individuals seen at each of the points for a given time
interval (Ralph et al. 1993, Anjos et al. 2011). It
provides only a population estimate (abundance), which
is expressed in the form of an index (Index of Point
Abundance - IPA) (Bibby et al. 1993, Anjos 2007).
The sampling collections occurred in two periods:
February 2008 to January 2009 and February 2014 to
January 2015. Visits to the points happened every two
weeks, in the morning, between 06:30h and 09:30h.
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The observation time for each point was
approximately 5 minutes and visits to the points did
not necessarily occur in the same order. Each day
the investigation initiated at a point chosen at random,
enabling the inspection of the sampling units at
different times. At each point, we recorded the
individuals visually with the help of binoculars (Nikon®
10x40) and sonically.
Data Analyses
The monthly IPA was calculated for each period
analyzed using the formula IPA = N1/N2 where N
1
 is
the number of contacts of the species and N
2
 is the
total number of samples (points X visits). The
Frequency of Occurrence (FO) per point for each
analyzed period was calculated from the relationship
between the number of the species records at each
point and the total number of visits. We conducted the
paired t-test to investigate whether there was a
difference in the monthly IPA and FO by point between
the analyzed periods. We accomplished the Pearson’s
correlation coefficient (r) to analyze the relationship
between FO per point in each period, as well as the
environmental quality of the point. We also conducted
t-tests to verify whether there was a difference in the
monthly IPA between the dry and rainy season in each
of the periods analyzed. Furthermore, we conducted a
paired t-test to ascertain whether the environmental
quality of the points varied between periods.
All analyses were performed on the Systat 10.2
statistical program and conducted at 5% significance
level. We tested the data for normality using graphic
methods and the Lilliefors test (Zar 1999).
Table 1. Parameters considered for determining the environmental quality of each of the ten points sampled in the Sabiá
Municipal Park, Minas Gerais state, Brazil.
Figure 1. Monthly Index of Point Abundance (IPA) for Fluvicola nengeta in each period analyzed in the Sabiá Municipal
Park, Minas Gerais state, Brazil.
Parameters/Punctuation 1 2 3 
Color of water transparent Clear dark 
Water odor absent weak strong 
Surrounding waste area absent small large 
Materials floating on water absent little too much 
Foam floating on water absent little too much 
Oil floating on water absent little too much 
Sewer absent little too much 
Surrounding vegetation grass herbaceous shrubby 
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RESULTS
There were 230 records of F. nengeta for the
period 2008/2009 (23 samplings) and 403 for the period
2014/2015 (25 samplings). The monthly IPA diverged
between the years 2008/2009 and 2014/2015 (t = -2428,
N = 12, p = 0.025), and its highest average occurred in
the period of 2014/2015 (Figure 1). The FO of each
point between the two sampling periods did not differ
significantly (t = -1.679, N = 10, p = 0.111).
According to the characterization of environmental
quality, sampling point 6 showed the worst quality in both
periods analyzed; point 5 the best quality in 2008/2009;
and point 7 the best quality in the 2014/2015 period (Table
2). The environmental quality of the points did not differ
between the periods (t = 0.896, N = 10, p = 0.394).
Although the highest FO per point occurred in the worst
environmental quality point in both periods analyzed, there
was no correlation between the FO per point and the
environmental quality of each point in any of the periods
analyzed (2008/2009: r = 0.361, df = 10, p = 0.306;
2014/2015: r = 0.305, df = 10, p = 0.767).
There was no difference in the monthly IPA of
F. nengeta between the dry and rainy season in the
periods analyzed (2008/2009: t = -1.333, N = 10, p =
0.212; 2014/2015: t = 0.416, N = 10; p = 0.686).
DISCUSSION
There was an increase in the abundance of F.
nengeta in the Sabiá Park between the periods
investigated. The highest monthly IPA occurred in the
most recent period analyzed suggesting that this
population grew in the park. There is no record of F.
nengeta in Cerrado biome before 1995 (Silva & Santos
2005), and nowadays it is widely spread, especially in
the southeast region of this biome (WikiAves 2008). In
a bird survey in the study area during 2000, F. nengeta
was considered an occasional record (Franchin &
Marçal-Junior 2004). Less than a decade later, there
are several individuals distributed throughout the park.
The geographic expansion of species, such as
F. nengeta, is usually a consequence of changes in
the natural environment (Alvarenga 1990, Willis 1991,
Sick 2001, Straube et al. 2007). Moreover, it dwells in
various kinds of habitats, including both anthropized
and natural areas (Gabriel & Pizo 2005). Such features
facilitate its geographic expansion and increase its
abundance in unnatural habitats (Alvarenga 1990, Willis
1991, Pacheco & Simon 1995, Straube et al. 2007).
This expansion and increase in abundance can
be enhanced by F. nengeta foraging techniques, since
it is insectivorous and feeds almost exclusively on the
ground, attacking the prey that are not far from the soil
surface (Carloset al. 2000, Gabriel & Pizo 2005, Silva-
Junior & Melo 2009). Also, its nesting site preferences
allow the species to occupy the most varied habitats
available in its area of occurrence (Carlos et al. 2000).
Several studies revealed that urban bird
communities usually comprise generalist species that
benefit from the low structural complexity of the urban
vegetation (Franchin et al. 2004, Lira-Filho & Medeiros
2006, Valadão et al. 2006, Donatelli et al. 2007, Torga
et al. 2007) and that, being less demanding for food
and natural resources, these species can thrive in a
wide variety of environmental conditions (Höfling &
Camargo 1999).
In both periods of analysis, the same point that
was regarded as having the worst environmental
quality also presented the highest FO. Despite this fact,
there was no correlation between the FO of F.
nengeta and the environmental quality of the point.
Table 2.Characterization of the environmental quality of each sampled point in both periods and Frequency of Occurrence
(FO) of Fluvicola nengeta. The higher value of the characterization of a point, the worse its environmental quality.
Period/Point  1 2 3 4 5 6 7 8 9 10 
2008/2009 
Quality 14 13 13 13 11 19 12 12 13 12 
FO 0.43 0.30 0.04 0.60 1.95 2.39 0.30 1.47 1.30 1.39 
2014/2015 
Quality 15 12 13 12 12 17 11 13 12 12 
FO 0.08 2.28 1.32 1.08 1.36 2.64 1.28 2.12 1.80 1.96 
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Diversely, the findings of Silva-Junior & Melo (2006),
who evaluated water bodies of low quality within the
Sabiá Park, suggested that this species can serve as a
successful bioindicator of the poor environmental
quality of aquatic environments. It is likely that the
parameters used to classify the environmental quality
of the points in this study were not sufficient or
relatively significant to determine a substantial
correlation between these variables. There are records
of the occurrence of F. nengeta in places with a high
anthropic impact, such as roadsides and nearby
residential areas, and in places with frequent events
of fire, which shows that the species may inhabit
disturbed places (Benites et al. 2013).
The monthly IPA of F. nengeta did not reveal
any difference between the dry and rainy seasons in
either sampled periods. In resource-poor times, such
as the dry season, climate changes have a greater
impact on species in natural areas, intensifying
competition for resources, a situation that may not occur
in urban areas (Jokimäki & Suhonen 1993, 1998). In
this view point, cities are a strong attraction to the
species in times of adversity, as the resources made
available by human activity are plentiful and constant,
regardless of the season (Jokimäki & Suhonen 1993,
1998, Chace & Walsh 2006).
Increased urbanization shows a process of
reduction in the wealth of birds due to the modification
of natural habitats, which may impair the availability of
necessary resources for several species (Lopes & Anjos
2006). Thus, some species can reach extinction and
other scan, in the midst of this change, find ways and
resources to settle in that environment, as it apparently
has occurred with F. nengeta in the study area.
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